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Goitre prevalence and the state of iodine nutrition in
sundar ban delta of north 24-parganasin West Benegal
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The main objective of this study was to assessatiee nutritional status among school childrerLgyrs) of
Sundarban delta in North 24- Parganas district es¥Bengal in eastern India. A total of 2050 chitdveere
clinically examined for goiter and 240 urine sanspleere analyzed for iodine and thiocyanate respagti
iodine content in 48 water samples and 210 salplswere also measured. Results indicate thattticked
region is clinically severely goiter endemic havipgjter prevalence 33.1 % (grade 1: 30.4 %; grad272%0),
median urinary iodine level 2Q@/I indicating no biochemical iodine deficiency,.B®6 salt samples contain
recommended level of iodine and the iodine coniantdrinking water is sufficient while mean urinary
thiocyanate level was 0.788.38 mg/dl. In spite of the consumption of adequatline, the existing goiter
prevalence may be for the consumption of dietaiyragens/antithyroid substances that possibly ctmsugh
food and water.

Key Words: endemic goiter, goitrogens, school children, urinary iodine, urinary thiocyanate, West Bengal

Introduction
lodine deficiency disorders (IDD) are a major paliiealth
problem all over world including India. Its majoranife-
stations are endemic goiter, mental defects, de#fsm, Subjectsand methods
stillbirth and miscarriages, weakness and paralydis The Sundarban delta spreads itself amidst the tatiais
muscles as well as lesser degree of physical anttaimeof North and South 24-Parganas in West Bengahadtas
functions! It is not restricted in the hilly Himalayan mounits boundaries the Hooghly River in the west, Badgkh
tain areas, it has been reported from the sub-Hiyaal flat in the east, Bay of Bengal in the south and Dantpatges
lands (Tarai), plains, riverine areas, deltas areh@pastal line in north and covers an area of 9630 sq. Knlaod in
regions? West Bengal. It is an archipelago of 54 islands, full of
The Sundarban delta is the largest mangroesystem unnumbered rivers and creeks. It has populatiodl19f20,
of maximum bio-diversity in India. A random study & 986 (2001 Census Report) living under 19 Community
rural village of Sundarban delta on a population3814 Development Blocks (CD Blocks) of which 13 are fret
covering all age groups showed over all goiter al@vwce district of South 24-Parganas and the rest 6 aiNoith 24-

Sundarban delta of North 24-Parganas district instWe
Bengal.

44.5%, along with associated disorders viz. feefileded-
ness (49%), hypothyroidism (29%), stunted growt?ig),
deaf mute (6.6%), reproductive failure (18%), atitbgth

Parganas district. Each CD Block consists of ab60t1120
localities or villages. Most of the villages haaerimary
school and a secondary school covers nearby 8Hhges.

(4%)3 In another study on iodine nutritional status agio To get the proper representation 6 areas/localitiese

school children conducted in an adjoining rurabaoé the

selected from 6 CD Blocks of North 24-Parganasntki

Gangetic West Bengal showed that in spite of adequane from each by random purposive sampfing.

iodine intake as evidenced by urinary iodine letke, total

goitre prevalence was about 38% Reports on the iodine

nutrition of the population in the delta region amet
available. The present investigation was therefordet
taken to study the prevalence of goiter and to sastiee
iodine nutritional status by measuring urinary raiand
consumption pattern of common dietary goitrogerilaighe
in the region measuring urinary thiocyanate, iodinatent
in edible salts and bio-availability of iodine byeasuring
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Population studied lodinein salt and water

In each selected area, one primary school annexed t To monitor the iodine content of salt samples atglan
nearby secondary school was randomly chosen where tthe area, 35 marked airtight plastic containerseveistri-
students of both sexes and age group 6-12 years weputed?at random to the students of the studied schools
available as recommended by WHO/UNICEF/ICCIDD. and they were asked to carry samples of ediblefreatt
However, in areas where children of both sexeénage  their households the next day. The salt samples ept
group 6-12 yr were not available, one primary ané 0 gt room temperature in the laboratory and iodinetent
secondary school for boys and another secondagosch a5 measured within a week following the iodometiric
for girls were chosen at random. In this way 2080 S (4100 method® To cover the entire studied region 48
dents_ were clinically examined for the enlargemeht drinking water samples were collected at randorm¢aR
thyroid gland. samples from each area from the shallow tube wiglls,
the screw capped plastic bottles, brought to therk
tory, kept at 4°C and its iodine level was measured
eIollowing the method of Karmarkat al.’

Clinical goiter survey

The clinical examination of each child was condudigd
palpation method for goiter and grading was don
according to the recommended criteria of WHO/UNICEF/

! . isti hods
ICCIDD’ [grade 0, no goiter; grade 1, thyroid palpabIeStat'SI'Cal met L .
but not visible and grade 2, thyroid visible witack in Mean, standard deviation and median values have bee

normal position]. The age of the students was dmzbr used to describe the data as appropriate. Pearpoov's

from the school register and was rounded off to th .UCt moment correlatiqn coefficient (r) was C.O”‘F"P.‘e
nearest whole number ind out the relationship between median urinargirie

and mean iodine content in drinking water. Thelgtu

| odine and thiocyanate in urine was conducted within February- December 2004.

Spot casual urine samples were collected from 4B ch
dren in each area irrespective of their thyroidustdrom
the clinically examined enrolled students at a rdefi
interval maintaining proportionate representatiamf the
entire population of the studied school(s) follogvin
WHO/UNICEF/ICCIDD criterid in wide mouth screw

Results and Discussion

The overall goiter prevalence of school childrenthe
Sundarban delta of North 24-Parganas was 33.1%.
Though most of the goiter is palpable (30.4%) b th
prevalence of visible goiter (2.7%) among the aleifdof

capped plastic bottles adding a drop of toluenmhdbit
bacterial growth and minimize bad odour. lodin@iime

was determined by the arsenite method following dry,

ashing in presence of potassium carbohaigintaining

6-12 yrs also exist (Table 1). Thus as per clinicdéria
of WHO/UNICEF/ICCIDD*, IDD is a severe public
ealth problem in the region. Urinary iodine ig timost
important biochemical indicator that indicates eutr

state of iodine nutrition also used as a valuahticator
for the assessment of IDD because 90% body's iodine
excreted through urirfe.The indicator of iodine defi-
ciency elimination is a median value for urinargiiee
aMUI) concentration of 10@y/l, i.e 50% of the samples
should be above 10Qg/l, and not more than 20% of
samples should be below &1.*° In all the six studied
areas MUI was well above 1@/l (Table 2).

Internal Quality Control having a known concentati
range of iodine content with each batch of testpdam

In case of higher values, samples were dilutedtonove
times with double distilled water to get the appiaje
result. Urinary thiocyanate concentration was measure
from the same collected urine samples used foatize
lysis of iodine by the method of Aldridfeand modified
by Michajlovskij and Langet®

Table 1. Goiter prevalence in different study areas ofdauwban delta, District North 24-Parganas

Sl Study areas Total number Number of Severity as
No. (C.D. Blocks) of children children with goiter public health
examined problem
Grade-1 Grade-2 Total (1+2)

1 Hasnabad 452 173 (38.3) 15 (3.3) 183 (41.6) Bever

2 Sandeshkhali | 352 103 (29.3) 16 (4.5) 119 (33.8) Severe

3 Hingalganj 341 106 (31.1) 05 (1.5) 111 (32.6) Sev

4 Haroa 250 72 (28.8) 02 (0.8) 74 (29.6) Moderate

5 Sandeshkhali Il 271 72 (26.6) 08 (2.9) 80 (29.5) Moderate

6 Minakhan 384 98 (25.5) 10 (2.6) 108 (28.1) Motiera
2050 624 (30.4) 56 (2.7) 680 (33.1) Severe

Severity of public health problem: 5.0-19.9% mi@:0-29.9% moderate; >30% SeVére



Goitre prevalence and the state of iodineititrin sundarban delta of north 24-parganas irstVBenegal 359

Table 2. Urinary iodine and thiocyanate excretion of studiegulation and iodine content in salt and drinkivager of
Sundarban delta. North 24 Parae

Urinary iodine levelsyg/l) Urinary Percentage of salt
Sl. Study areas thiocyanate samples con-  lodine content
<10Qg/l <5Qg/l mg/dl >15 ppm waterug/l
Mean+ SD

1 Hasnabad 225 7.5 - 0.857+ 0.41 65.7 60.2+ 2.1
2 Sandeshkhali | 220 12.5 2.5 0.746+ 0.23 74.3 70.8+ 3.4
3 Hingalganj 185 22.5 2.5 0.760+ 0.41 60.0 55.4+ 25
4 Haroa 110 40.0 15.0 0.685+ 0.39 42.9 20.2£2.9
5 Sandeshkhali Il 165 325 5.a 0.569+ 0.35 71.4 446+ 1.9
6 Minakhan 190 12.5 7.5 0.846+ 0.33 77.1 49.6+ 2.8

200 21.3 7.1 0.708+ 0.38 65.2 48.9+ 30.7

No. of urine samples from each area= 40; Totakusamples=240; No. of salt samples from each &% Total salt samples=210;
No. of drinking water samples from each area=8tallwater samples=48

In addition urinary iodine values less tharug0 in more  value was 0.708 + 0.38 mg/dl. So, the involvemeint
than 20% sample was not found in any of the areahiocyanate thiocyanate or thiocyanate precursoesemt
suggesting that as per WHO/UNICEF/ICCIDD there is ndn foods consumed by the people of the region nuba
biochemical iodine deficiency or no inadequacyddine  ruled out because the people of the region ofterswwme
intake of the overall population. WHO/UNICEF/ICCIDD those foods. Besides this, Sun-darban delta éerop of
further recommends, 90% of the house hold shoutd geedimentary rock because the deltas are the acationul
iodised salt at the level of 15 ppim but the study shows of sediments at the end of the channel where dhdiges
that in overall 65.2% of house holds are consursaigat  into standing body of water, the seas and the scean
adequacy level (Table 2). In spite of that MUl ofth Bay of Bengaf? Presence of sedimentary rocks rich in
studied population was more than 1l because of the organic matter are the main source of water bouiteog
bioavailability of iodine through food and water.l8er ~ gens because it contains resorcinol, phthalatesesié-
et al.,'® have categorised the iodine deficient zone havinghatic disulphides etc. are potent anti-thyroid eom
iodine less than 4g/l of water; moderate deficient zone pounds’® The people use the drinking water from shallow
with iodine level 4-1Qug/l of water and the relative defi- tube well of 150-200 feet deep i.e. the water aoirated
cient zone having iodine level 2@/l of water. Accor- With sedimentary rock.
ding to these criteria, the region should be carsid as Therefore, the present study indicates thétaggenic
iodine sufficient zone as evidenced by iodine conte  and antithyroid substances possibly comes throogh f
drinking water (Table 2). A positive correlation=0.96;, and water may have the role for the persistencende-
P=0.002) was found between the iodine content inmic goiter in spite of the consumption of adequatine
drinking water and urinary iodine level further sleal  in the studied region. More investigation is tiese-
that consumption of iodine rich food and water \pas-  ssary to arrive at certain definite cause of higheg rates
haps responsible for high MUI of the population avas  in the populations.
enough to fulfil the inadequacy of iodine in salt#able
in the region. Acknowledgement
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FOIR B A KU AT RIS SR 7E V0 Finhz A6 38 24— par ganas #) sundar ban
=M ERIL

AWFFTH £ EE H AE T VP8 B AR08 o indz 63 24 —parganas X[ sundarban = ffj I
SRS )LEE (6—12 %) BUEFEIPIRIL. 2050 4 )LEIGIARK & T FARAR, 240 43 JRAES 34T
THUBRER S, EMET 48 N/KEER 210 DMERFEPIOMUS 5. 45 5 BRI X e g ™
TR R H J ME IR B B i AT38 33.1% (—Z%: 30.4%, % 2.7%) , PH/MEMA
b 200 pg/l, WAL B, 65. 2 % ERRE S HERE S A RS B AT K
GRS E L, T R E IR R A B 0. 70840. 38 mg/dl. SUEEN T MR, B
A1 FR IR AAT AT BE A2 B TR E B AR R R £ SRR i R /B IR IR 1R 4 i 5 |
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